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During  the  past  7  years  many  candidate  insecticides  and  acaricides  have 
)een  evaluated  at  Brownsville,  Tex.  The  results  obtained  with  some  of  these 
compounds  synthesized  by  chemists  of  the  Entomology  Research  Division  and  by 
private  companies  have  been  reported  by  Butt  and  Keller  (1,2),  Gertler  and 
Butt  (3),  and  Keller  and  Butt  (4).r/  Evaluations  included  herein  have  not 
been  previously  reported,  except  for  a  few  phosphorus  compounds  used  against 
one  species  of  insect  or  spider  mite. 

The  compounds  were  tested  against  the  boll  weevil  (Anthonomus  grandis 
Boheman) ,  the  cotton  aphid  (Aphis  gossypii  Glover),  the  two-spotted  spider 
mite  (Tetranychus  telarius  (L.)),  and  the  southern  armyworm  (Prodenia 
eridania  (Cramer)).   All  compounds  received  before  1959  were  also  tested 
against  the  salt-marsh  caterpillar  (Estigmene  acrea  (Drury)). 

One-percent  acetone  solutions  of  the  chemicals  were  first  sprayed  and 
then  diluted  and  sprayed  on  the  insects  at  the  following  concentrations   in 
the  order  indicated:   0.5,  0.25,  0.1,  0.05,  0.01,  0.001,  and  0.0001  percent. 
Initial  systemic  tests  were  conducted  with  100  p. p.m.  of  the  chemicals  in  a 
plant  nutrient  solution,  then  diluted  in  the  order  indicated':  10,  1,  0.1, 
and  0.01  p. p.m.   All  test  species  were  held  at  80°F.   after  treatment. 


EXPERIMENTAL  PROCEDURE 


Boll  Weevils 


Two-  or  three-day-old  boll  weevils  that  had  emerged  from  field-collected 
squares  were  used.   For  each  test  20  weevils  were  placed  in  a  screen  wire 
cage  and  sprayed  with  4  ml.  of  acetone  solution  in  a  horizontal  wind  tunnel 
with  an  air  velocity  of  9  m.p.h.   Mortality  counts  were  made  48  hours  after 
spraying.   A  soldering  pencil  operating  at  ITO^F.  was  used  to  detect  weevils 
feigning  death. 


1/   Eliud  Cantu  and  U.  L.  Stegman  of  the  Entomology  Research  Division 
assisted  in  the  laboratory  tests  and  E.  Marie  Osborne  of  this  Division 
reviewed  the  chemical  names. 


2/  Numbers  in  parentheses  refer  to  Literature  Cited  at  the  end  of  this 
report. 


Cotton  Aphids 

Cotton  aphids  reared  on  cotton  seedlings  in  a  constant  temperature 
cabinet  at  67°Fo  were  used.   Cotton  seedlings  infested  with  20  or  more  aphids 
of  mixed  ages  were  placed  on  a  turntable  in  a  horizontal  wind  tunnel,  where 
they  were  sprayed  with  5  ml.  of  acetone  solution.   The  turntable  was  revolved 
at  24  r.p.m.,  and  a  wind  velocity  of  3,4  m.p.h.  was  used  in  the  wind  tunnel 
during  the  spraying  operation.   Mortality  counts  were  made  24  hours  after 
treatment. 

Systemic  tests  were  conducted  by  placing  cotton  seedlings  in  plant 
nutrient  solution  containing  various  concentrations  of  the  test  chemicals. 
Three  days  later  the  plants  were  infested  with  aphids.   Observations  were 
made  48  hours  after  infestation. 

Two-Spotted  Spider  Mites 

Two-spotted  spider  mites  were  reared  on  cotton  seedlings  in  a  constant 
temperature  cabinet  at  820F.   The  same  testing  methods  were  used  for  this 
species  as  for  the  cotton  aphids.   During  1958  some  of  the  mortality  counts 
were  made  24  hours  after  treatment,  but  most  of  the  counts  were  made  in  48 
hours.   Since  July  1961  all  mortality  counts  have  been  made  in  72  hours. 

Southern  Armyworms 

Each  side  of  a  cotton  leaf  was  sprayed  with  5  ml.  of  acetone  solution 
in  a  Potter  tower.   The  sprayed  leaf  was  then  cut  in  half  and  each  half  was 
placed  in  a  separate  petri  dish.   Each  dish  contained  10  fourth-instar 
laboratory -reared  southern  armj^orms.   Mortality  counts  were  made  48  hours 
after  treatment.   The  amount  of  feeding  was  also  noted, 

Salt-Marsh  Caterpillars 

The  same  test  methods  were  used  for  the  salt-marsh  caterpillar  as  for 
the  southern  armyworm. 

RESULTS 

Evaluations  of  233  candidate  compounds  against  four  insect  species  and 
a  spider  mite  are  given  in  table  1.   The  most  promising  compounds  fovtnd  in 
these  evaluations  are  shown  in  table  2. 


LITERATURE  CITED 

(1)  Butt,  B.  A.,  and  Keller,  J.  C, 

1961.   Susceptibility  of  boll  weevils  to  some  phosphorodithioic  acid 
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1961.   The  toxicity  of  some  phosphorothioic  acid  esters  to  the  two- 
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(3)  Gertler,  S.  I.,  and  Butt,  B.  A. 
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Table  2. -Effectiveness  of  most  promising  compounds  on  test  species. 


Cotton  aphid 


Item 

Boll 

Southern 

Salt-marsh 

No. 

weevil!/ 

armywormi/ 

caterpillar 

1/ 

Percent 

Percent 

Percent 

2 
6 
8 

0.05 

0.01 

— 

9 
11 

~~ 

~~ 

^^ 

15 

— 

— 

— 

16 

0.05 

— 

— 

18 

.05 

.01 

— 

19 

.05 

.01 

— 

20 

— 

— 

— 

21 

.01 

— 

— 

22 

.05 

— 

— 

23 

.05 

.01 

— 

27 

— 

— 

— 

30 

— 

— 

— 

31 

.05 

— 

— 

32 

.05 

.01 

— 

33 

.05 

— 

— 

34 

— 

.01 

— 

35 

— 

— 

— 

36 

— 

— 

— 

39 

— 

.001 

— 

45 

— 

— 

— 

46 

.01 

— 

— 

47 

.05 

— 

— 

51 

— 

— 

— 

52 

.05 

.01 

— 

54 

— 

.01 

— 

56 

.05 

— 

— 

57 

.05 

— 

— 

58 

— 

— 

— 

61 

.01 

.01 

— 

63 

.05 

.01 

— 

64 

— 

.01 

— 

65 

— 

.01 

— 

67 

— 

.01 

— 

68 

.01 

.001 

0.001 

77 

— 

— 

— 

81 

— 

.01 

— 

82 

— 

.01 

— 

85 

— 

— 

— 

95 

_— 

.01 

__ 

Two-spotted 
spider  mite 


Spray   Systemic   Spray   Systemic 
test     test    test     test 


0.1 


0.001 
.001 


.001 

.001 
.001 
.001 
.001 

.001 
.001 
.001 

.001 

.001 
.001 


.1 


,001 


.1 


0.01 


.01 


.01 


Percent  P. p.m.   Percent   P. p.m. 
0.1 


,01 
,01 

,01 
.01 
.01 
.01 


.01 

.01 

.01 

.01    1.0 
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Table  2, -Effectiveness  of  most  promising  compounds  on  test  species--conttnued, 


Cotton 

aphid 

Two-spotted 

Item 

Boll 
weevili/ 

Southern 
armj^ormi/ 

Salt-marsh 
caterpillar 

spider  mite 

No. 

Spray   1 

Systemic 

Spray 

Systemic 

1/ 

test 

test 

test 

test 

Percent 

Percent 

Percent 

Percent 

P. p.m. 

Percent 

P. p.m. 

96 

— 

— 

— 

— 

— 

0.01 

— 

102 

0.05 

— 

— 

— 

— 

— 

— 

104 

— 

0.01 

— 

0.001 

— 

— 

— 

105 

— 

.01 

— 

— 

— 

— 

— 

106 

— 

.01 

— 

— 

— 

— 

— 

108 

.05 

— 

— 

— 

.01 

— 

109 

.05 

— 

— 

— 

— 

.01 

— 

110 

.05 

— 

— 

— 

— 

.01 

— 

111 

— 

— 

— 

.001 

0.1 

.001 

— 

112 

.01 

— 

— 

— 

.1 

.01 

1.0 

113 

.05 

.01 

— 

.001 

.1 

.001 

1.0 

118 

— 

— 

— 

— 

— 

.01 

— 

121 

.01 

— 

— 

— 

— 

.01 

— 

124 

— 

— 

0.01 

— 

— 

— 

— 

125 

— 

— 

.01 

— 

— 

— 

— 

126 

— 

— 

.01 

— 

— 

— 

— 

128 

— 

— 

.01 

— 

— 

— 

— 

130 

— 

.01 

.01 

— 

— 

— 

— 

134 

— 

— 

.001 

— 

— 

— 

— 

157 

— 

.01 

— 

— 

— 

— 

— 

159 

— 

— 

— 

— 

— 

.01 

— 

161 

.05 

— 

— 

— 

— 

.01 

— 

162 

.01 

— 

— 

— 

— 

.01 

— 

163 

.05 

.01 

— 

.001 

.1 

.001 

— 

164 

— 

— 

— 

— 

.01 

— 

— 

165 

— 

— 

— 

— 

— 

.01 

1.0 

167 

.05 

— 

— 

— 

— 

— 

— 

168 

.05 

.01 

— 

— 

— 

— 

— 

169 

.05 

— 

— 

— 

— 

— 

— 

170 

.05 

— 

— 

— 

— 

— 

— 

171 

— 

— 

— 

.0001 

.01 

.01 

— 

173 

.05 

— 

— 

— 

— 

.01 

— 

174 

— 

— 

— 

— 

— 

.01 

— 

175 

.05 

— 

— 

— 

— 

— 

— 

178 

.05 

— 

— 

— 

.1 

.01 

1.0 

179 

.05 

— 

— 

— 

— 

.001 

— 

180 

— 

— 

— 

— 

.01 

— 

181 

.01 

— 

— 

— 

— 

—  ▼■ 

— 

182 

.05 

— 

— 

— 

— 

— 

— 

183 

.01 

— 

— 

—  . 

— 

— 

— 

185 

— 

— 

— 

— 

— 

.01 

1.0 

186 

— 

— 

— 

— 

.1 

— 

— 
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Table  2. -Effectiveness  of  most  promising  compounds  on  test  species- -continued, 


Cot tor 

I  aphid 

Two-; 

spotted 

Item 

Boll 
weevili/ 

Southern 
armjnvorm-'-/ 

Salt -ma 
caterpi 

rsh 
liar 

spid 

er  mite 

No. 

Spray 

Systemic 

Spray 

Systemic 

1/ 

test 

test 

test 

test 

Percent 

Percent 

Percent 

Percent 

P. p.m. 

Percent 

P. p.m. 

189 

0.05 

0.01 

— 

— 

— 

— 

— 

191 

— 

— 

— 

— 

— 

0.01 

— 

192 

— 

— 

— 

— 

0.01 

— 

1.0 

194 

— 

— 

— 

— 

— 

.01 

— 

197 

— 

— 

— 

0.001 

— 

— 

— 

200 

— 

— 

— 

— 

— 

.01 

— 

201 

.05 

— 

— 

.001 

— 

.01 

— 

207 

— 

— 

— 

.001 

.1 

.01 

— 

208 

— 

— 

— 

— 

— 

.01 

— 

210 

.05 

— 

— 

— 

— 

— 

— 

211 

.01 

— 

— 

— 

— 

.01 

— 

212 

,05 

— 

— 

.001 

.01 

.01 

1.0 

213 

— 

— 

— 

.001 

.1 

.01 

— 

214 

.01 

••"■ 

^"* 

.001 

.1 

.01 

—  — 

1/  Spray  test. 
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21 

27 
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(ENT- 

■) 
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205 

25599 
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162 

215 

25601 
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78 

34 
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36 

25609 

(Bayer 
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222 
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(Bayer 
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155 
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(Bayer 
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109 

21 
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(Bayer 
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53 

68 
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(Bayer 
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